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 M. +61 4 4991 1939
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The objective of this study is to conduct quality
assessment of an epoxy composite sample.
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 The following sample was received from 
Gavin Li of Sarier Brothers:

• One container of Part A epoxy (resin)
• One container of Part B epoxy (hardener/during agent)
• Marbles and tiles (for bond test)
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 ExcelPlas has been asked to undertake
mechanical characterization of a two part
epoxy system.
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“Instructions received by email from Gavin Li of Sarier Brothers on 23 June 2017”



The following testing was performed:

 Density (ASTM D 792)
 Tensile (ISO 527-2) 
 Flexural (ISO 178)
 Compressive Strength (ASTM 695)
 DSC – (Tg)
 Bond Strength to Marble/stone (modified ASTM 1002)
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• Testing was conducted according to ASTM D792–13 
Standard Test methods for Density and Specific Gravity 
(Relative Density) of Plastics by Displacement.
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The density apparatus 
used was an Archimedes 
Bridge displacement type 
A&N Model GF-300 
S/N T0303404.



• Tensile tests were performed 
using tensile testing instrument 
(50A1-112012).
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Tensile grips 
(specimen is fixed in 
the grip and pulled to 

break)



 Tensile test specimens were prepared by mixing part A and B 
and pouring them into the moulds prepared according to ISO 
527-2. The specimens were then demoulded after complete 
curing. Testing was conducted after the specimens were 
conditioned according to ISO 527-5.
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• Tensile tests were performed 
using a tensile testing instrument 
(50A1-112012) with the three 
point bending flexural test rig 
installed on it.

• Span : 48 mm
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Flexural test rig
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the sample using the 
nose)
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 Tensile test specimens were prepared by mixing part A and B and 
pouring them into the moulds prepared according to ISO 178. 
The specimens were then demoulded after complete curing. 
Testing was conducted after the specimens were conditioned.
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 Flexural Stress (𝜎𝜎𝑓𝑓) was calculated using the below equasion:

𝜎𝜎𝑓𝑓 = 3𝐹𝐹𝐹𝐹
2𝑏𝑏𝑏2

where 

F is load (N);
L is the span (mm);
b is width (mm);
h is thickness (mm)
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 Compression test was conducted by mounting a 
compression subpress (1’’ Diameter, NO. WTF-
SP-58) on the tensile machine.
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 Tg measurement was conducted using a TA DSC instrument 
(QA-20).

ExcelPlas Polymer Analysis 16



 Specimens were prepared by applying the adhesive on to the 
marble surfaces using a trowel. Tiles were attached on to the 
marble specimens by applying approximately 20 N using the 
weight shown in the picture.

 The specimens were then left to be cured.
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 After complete curing of the adhesive, bolts were glued onto 
the tiles using Araldite resin.
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 Test was performed by pulling off the glued bolt on 
the tile using a tensile machine.

F
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 The average tensile strength was measured to 
be approximately 12 MPa, however by 
disregarding the result obtained from the last  
specimen (smaller than the average value) the 
average tensile strength will be 13 MPa.
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 The failure mode of the specimens was a combination of
“structural” and “adhesive”.

Adhesive failure mode
Structural failure mode
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Property Average value 
obtained

Density (g/m3) 1.84

Tensile Strength (MPa) 13

Flexural Strength (MPa) 11.5

Compression Strength (MPa) 90

Glass Transition Temperature (oC) 85

Bond Strength to Marble (MPa) 9.41
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 The testing herein is based upon accepted industry practice as well as the test
methods listed.

 Test results reported herein do not apply to samples other than those tested.

 ExcelPlas neither accepts responsibility for nor makes claim as to the final use and
purpose of the material.

 It is up to the client to validate the suitability of any material recommendations
contained in this report by conducting proper product field trials to establish
'fitness for purpose' to their satisfaction.

 ExcelPlas shall not be liable for any losses, costs, damages or expenses incurred by
the recipient or any other person or entity resulting from the use of any information
or interpretation given in this report.

 ExcelPlas observes and maintains client confidentiality. ExcelPlas limits
reproduction of this report, except in full, without prior approval of ExcelPlas.
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